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1. What is the primary function of carbohydrates in living
organisms?
A. To store genetic information
B. To act as energy sources and structural components
C. To facilitate cellular communication
D. To protect against pathogens

2. What type of bond allows for the formation of hydrogen
bonds in water?
A. Covalent Bonds
B. Ionic Bonds
C. Hydrogen Bonds
D. Disulfide Bonds

3. What type of fats are saturated fats?
A. Fats with double bonds in carbon chains
B. Fats with each carbon bonded to another hydrogen
C. Fats that are liquid at room temperature
D. Fats derived from fish oils

4. Which of the following solutions has a higher
concentration of hydroxide ions?
A. Acidic Solution
B. Neutral Solution
C. Basic Solution
D. Aqueous Solution

5. What is formed when three fatty acids bond to glycerol?
A. Phospholipid
B. Triglyceride
C. Cholesterol
D. Wax
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6. Which of the following best describes a characteristic of
triglycerides?
A. They contain two fatty acids bonded to glycerol
B. They are formed from five fatty acids and sphingosine
C. They consist of three fatty acids bonded to glycerol
D. They do not store energy

7. What principle explains that polar solvents dissolve polar
solutes while nonpolar solvents dissolve nonpolar solutes?
A. Solubility Principle
B. Like Dissolves Like
C. Molecular Compatibility
D. Hydration Theory

8. Which type of reaction is responsible for forming
macromolecules from monomers?
A. Hydrolysis
B. Dehydration synthesis
C. Combustion reaction
D. Redox reaction

9. What is one characteristic of macromolecules related to
energy?
A. They are indifferent to energy challenges
B. They solely produce energy
C. They are essential for energy storage
D. They act as a waste product in energy metabolism

10. What carbohydrate provides rigidity to plant cell walls?
A. Starch
B. Cellulose
C. Glycogen
D. Chitin
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1. B
2. A
3. B
4. C
5. B
6. C
7. B
8. B
9. C
10. B
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Explanations
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1. What is the primary function of carbohydrates in living
organisms?
A. To store genetic information
B. To act as energy sources and structural components
C. To facilitate cellular communication
D. To protect against pathogens

The primary function of carbohydrates in living organisms is to act as energy sources and
structural components. Carbohydrates are essential for providing energy to cells, as they
can be broken down into glucose, which is then utilized in cellular respiration to produce
ATP, the energy currency of the cell.   In addition to energy provision, carbohydrates also
play a crucial role in the structural integrity of cells and organisms. For example,
cellulose, a polysaccharide, is a major component of plant cell walls, providing strength
and rigidity. Similarly, chitin serves a structural function in the exoskeletons of
arthropods and the cell walls of fungi.  This dual role emphasizes the importance of
carbohydrates not just in energy metabolism but also in maintaining the physical
structure of biological systems. The other options, while important functions in their own
right—such as storage of genetic information by nucleic acids, cellular communication
facilitated by various signaling molecules, and protection against pathogens by immune
responses—do not encapsulate the primary roles that carbohydrates play in the context of
energy provisioning and structural function.

2. What type of bond allows for the formation of hydrogen
bonds in water?
A. Covalent Bonds
B. Ionic Bonds
C. Hydrogen Bonds
D. Disulfide Bonds

The formation of hydrogen bonds in water primarily arises from the presence of polar
covalent bonds between the hydrogen atoms and the oxygen atom. In a water molecule
(H₂O), the oxygen atom is more electronegative than the hydrogen atoms, which leads to
an unequal sharing of electrons and results in a partial negative charge on the oxygen
and a partial positive charge on each hydrogen atom.   This polarity enables hydrogen
bonds to form between water molecules. Hydrogen bonds occur when the positively
charged hydrogen atom of one water molecule is attracted to the negatively charged
oxygen atom of another water molecule. This interaction is crucial for many of water's
unique properties, such as its high surface tension and its ability to dissolve many
substances.  Covalent bonds are responsible for holding the atoms of a water molecule
together, which in turn creates the conditions necessary for hydrogen bonds to form
between different water molecules.
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3. What type of fats are saturated fats?
A. Fats with double bonds in carbon chains
B. Fats with each carbon bonded to another hydrogen
C. Fats that are liquid at room temperature
D. Fats derived from fish oils

Saturated fats are characterized by their molecular structure, where each carbon atom in
the fatty acid chain is bonded to the maximum number of hydrogen atoms. This specific
arrangement means there are no double bonds between the carbon atoms. As a result,
saturated fats tend to be more stable and solid at room temperature, which is a key
feature distinguishing them from unsaturated fats.   In contrast, the other options
describe different types of fats or characteristics that do not apply to saturated fats. For
example, fats with double bonds in their carbon chains are known as unsaturated fats,
which can be either monounsaturated or polyunsaturated. The definition of fats derived
from fish oils typically pertains to omega-3 fatty acids, which are generally unsaturated.
Finally, the classification of fats that are liquid at room temperature primarily applies to
unsaturated fats. Therefore, the essence of saturated fats being fully hydrogenated
without double bonds correctly reflects their identity in contrast to these other
characteristics.

4. Which of the following solutions has a higher
concentration of hydroxide ions?
A. Acidic Solution
B. Neutral Solution
C. Basic Solution
D. Aqueous Solution

A basic solution is characterized by a higher concentration of hydroxide ions (OH⁻)
compared to acidic and neutral solutions. In such solutions, the pH level is above 7,
which indicates that there is an excess of hydroxide ions present. These ions can result
from the dissociation of bases in water, which leads to an increase in the concentration
of hydroxide ions.   In contrast, an acidic solution contains a higher concentration of
hydrogen ions (H⁺), resulting in a lower pH (below 7) and consequently fewer hydroxide
ions. A neutral solution, with a pH of 7, has equal concentrations of hydrogen and
hydroxide ions, while an aqueous solution simply refers to a solution where water is the
solvent and does not necessarily indicate a particular concentration of hydroxide ions. 
Thus, the fundamental property of basic solutions, with their surplus of hydroxide ions,
makes it clear why this choice is the correct answer regarding higher hydroxide ion
concentration.
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5. What is formed when three fatty acids bond to glycerol?
A. Phospholipid
B. Triglyceride
C. Cholesterol
D. Wax

When three fatty acids bond to glycerol, the resulting molecule is known as a
triglyceride. This process involves esterification, where the hydroxyl groups of glycerol
react with the carboxyl groups of the fatty acids to form ester bonds, releasing water
molecules in the process. Triglycerides serve as a significant form of energy storage in
organisms and are a key component of adipose tissue.  Phospholipids, in contrast, are
made from two fatty acids, glycerol, and a phosphate group, which gives them unique
properties suitable for forming cell membranes. Cholesterol is a type of steroid and is
structurally different from triglycerides as it contains a fused ring system rather than a
glycerol backbone with fatty acids. Waxes are long-chain fatty acids linked to long-chain
alcohols or carbon rings, distinguishing them further from triglycerides. Thus, the
formation of triglycerides is specific and crucial for energy storage and metabolism.

6. Which of the following best describes a characteristic of
triglycerides?
A. They contain two fatty acids bonded to glycerol
B. They are formed from five fatty acids and sphingosine
C. They consist of three fatty acids bonded to glycerol
D. They do not store energy

Triglycerides are a specific type of lipid that play a crucial role in energy storage within
organisms. The defining feature of triglycerides is their structure, which consists of three
fatty acids that are chemically bonded to a glycerol molecule. This unique arrangement
allows triglycerides to efficiently store energy, as fats and oils can hold more energy
compared to carbohydrates due to the higher number of hydrogen atoms in their fatty
acid chains.  When organisms require energy, triglycerides can be broken down in a
process known as lipolysis, releasing fatty acids that can be utilized for energy
production. This functional capacity underlines their importance not only as energy
reserves but also in contributing to various biological processes.  Other choices do not
accurately describe triglycerides: they either misstate the number of fatty acids involved
or reference unrelated molecules. Thus, the correct description is that triglycerides
consist of three fatty acids bonded to glycerol, emphasizing their role as a significant
type of fat used for energy storage.
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7. What principle explains that polar solvents dissolve polar
solutes while nonpolar solvents dissolve nonpolar solutes?
A. Solubility Principle
B. Like Dissolves Like
C. Molecular Compatibility
D. Hydration Theory

The principle that explains why polar solvents dissolve polar solutes and nonpolar
solvents dissolve nonpolar solutes is known as "Like Dissolves Like." This concept is
grounded in the molecular interactions between solutes and solvents. Polar substances,
having distinct regions of partial positive and negative charges, interact favorably with
other polar substances through dipole-dipole interactions or hydrogen bonding.
Conversely, nonpolar substances, which do not have charged regions, tend to interact
with other nonpolar substances through dispersive forces or van der Waals forces.   This
compatibility is crucial because it determines solubility: polar solutes will easily mix and
dissolve in polar solvents due to their similar chemical characteristics, whereas nonpolar
solutes will not dissolve well in polar solvents because there is little to no interaction.
This principle is fundamental in understanding various chemical processes, including
biological reactions and solutions in everyday life.   The other options, while relevant in
other contexts, do not encapsulate this solubility behavior accurately. The Solubility
Principle is vague and does not specifically address the affinity between solutes and
solvents. Molecular Compatibility might suggest a relationship but lacks the clarity and
established recognition of "Like Dissolves Like." Hydration Theory primarily deals with
the interaction of water molecules with sol

8. Which type of reaction is responsible for forming
macromolecules from monomers?
A. Hydrolysis
B. Dehydration synthesis
C. Combustion reaction
D. Redox reaction

The formation of macromolecules from monomers occurs through a process known as
dehydration synthesis. This reaction involves the joining of two monomer units, where a
hydroxyl group (–OH) is removed from one monomer and a hydrogen atom (H) is removed
from another, resulting in the release of a water molecule. This process links the two
monomers together, forming a covalent bond and creating a larger polymer or
macromolecule.  This mechanism is fundamental in forming various types of biological
macromolecules, such as carbohydrates, proteins, and nucleic acids, where individual
monomer units—like glucose for polysaccharides, amino acids for proteins, and
nucleotides for nucleic acids—are combined through dehydration synthesis to build
complex structures necessary for life.
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9. What is one characteristic of macromolecules related to
energy?
A. They are indifferent to energy challenges
B. They solely produce energy
C. They are essential for energy storage
D. They act as a waste product in energy metabolism

Macromolecules, particularly carbohydrates, lipids, and proteins, play crucial roles in
energy metabolism and storage within living organisms. One significant characteristic of
macromolecules is their ability to store energy in their chemical bonds. For instance,
carbohydrates like glycogen and starch serve as primary energy reserves in animals and
plants, respectively. Lipids, such as fats, are highly efficient energy storage molecules,
yielding more energy per gram than carbohydrates or proteins when metabolized.  This
characteristic is vital as it enables organisms to maintain energy homeostasis and
provide energy when immediate sources are not available. Therefore, the correct answer
emphasizes the importance of macromolecules in energy storage, highlighting their role
in sustaining life through energy management and reserves.

10. What carbohydrate provides rigidity to plant cell walls?
A. Starch
B. Cellulose
C. Glycogen
D. Chitin

Cellulose is the carbohydrate that provides rigidity to plant cell walls. It is a polymer
made up of long chains of glucose molecules linked together by beta-1,4-glycosidic
bonds. The structure of cellulose allows it to form strong fibers, which contribute to the
overall strength and structure of the cell wall in plants. This rigidity is essential for
maintaining plant shape, supporting growth, and withstanding external pressure.   While
starch serves as an energy storage form in plants, it does not provide structural support.
Glycogen, similar to starch but used by animals for energy storage, also does not
contribute to cell wall rigidity. Chitin, while structurally similar to cellulose, is found in
the exoskeletons of arthropods and the cell walls of fungi, and is not involved in plant
cell walls. Thus, cellulose is uniquely suited to fulfill the purpose of providing structural
integrity in plants.
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